Relaxant effects of the potassium channel activators BRL 38227 and pinacidil on guinea-pig and human airway smooth muscle, and blockade of their effects by glibenclamide and BRL 31660.
The airways relaxant effects and mechanism of action of the potassium channel activators BRL 38227 and pinacidil have been compared in guinea-pig and human airways. BRL 38227 was a potent relaxant in guinea-pig isolated trachealis (IC50 = 4.9 x 10(-7) M against spontaneous tone) and human isolated bronchi (IC50 = 4.75 x 10(-7) M against histamine-induced tone) and was eight- and six-fold more potent respectively than pinacidil. The relaxant effects of both compounds were shown to be markedly attenuated by glibenclamide (10(-5) M) and BRL 31660 (10(-5) M), with the nature of the blockade being species/tissue dependent. Glibenclamide (20 mg/kg iv) also inhibited the protective effects of BRL 38227 (50 micrograms/kg iv) and pinacidil (500 micrograms/kg iv) on histamine-induced changes in airways resistance and dynamic compliance in the anaesthetized guinea-pig, although the effects were short-lived. That both BRL 38227 and pinacidil owed their relaxant effects to potassium channel activation was supported by their ability to stimulate 42/43K efflux from guinea-pig trachealis preloaded with the radiotracer at concentrations of 10(-7) - 10(-5) M and 10(-5) M respectively. Pretreatment with either glibenclamide (10(-5) M) or BRL 31660 (10(-5) M) ablated the response to both compounds. These studies show that two mechanistically distinct potassium channel blockers, glibenclamide and BRL 31660, do not substantially differentiate between the actions of BRL 38227 and pinacidil, although differences do occur, particularly at high concentrations in vitro.